
 

 

 

 

Abstract—In structural designing, a pre-engineered building 

(PEB) is planned by a manufacturer to be created utilizing a 

pre-decided stock of raw material and assembling strategies 

that can effectively fulfill a broad scope of primary and tasteful 

plan necessities. Pre-designed steel structures can be fitted with 

various primary embellishments including mezzanine floors, 

canopies, fascias, interior partitions, and so on and the structure 

is made waterproof by the utilization of exceptional mastic 

globules, filler strips, and trims. 

In a pre-engineered building concept, the total planning is done 

at the production line and the structure parts are brought to the 

site in knock-down condition. A proficiently planned pre-

engineered building can be lighter than the ordinary steel 

structures by up to 30%. Lighter weight likens to less steel and 

a potential cost of investment funds in the underlying structure. 

This analysis is to be done in Stadd-pro software in which three 

type of structure is formed i.e. conventional structure, Pre-

engineered structure-1 having continued tapered section in the 

rafter and the Pre-engineered structure-2 having discontinued 

tapered section. The various loading condition is applied to the 

structure i.e. dead load, live load and the wind load in various 

direction. The material used for the conventional structure is 

concrete, angle section and channel section. In PEB structure 

the tapered section, Z section is used for the designing of the 

building.  

I. INTRODUCTION 

Pre Engineered Steel Buildings are fabricated or Produced in 

the actual plant. The assembling of underlying individuals is 

done on client necessities. The detailed primary members are 

intended for their separate areas and are numbered, which 

can't be adjusted; in light of the fact that individuals are 

made concerning configuration highlights. These parts are 

made in measured or totally thumped conditions for 

transportation. These materials are shipped to the client site 

and are raised. Welding and cutting cycle are not performed 

at the client site. No assembling cycle happens at the client 

site. 

India being a created country gigantic house building 

development is occurring in different pieces of the country. 

Since 30% of Indian populace lives in towns and urban 

communities; thus development is more in the metropolitan 

spots. The prerequisite of lodging is gigantic yet there will 

generally be a deficiency of house accessibility as the current 

workmanship development innovation can't satisfy the rising 

 

 
 

need consistently. Consequently, one needs to think for 

elective development framework for steel or wood 

structures; however lumber is at any rate not appropriate to 

tropical nations like India. 

In primary designing, a pre-designed building (PEB) is 

planned by a maker to be created utilizing a pre-determined 

inventory of unrefined components and assembling strategies 

that can effectively fulfill a wide scope of underlying and 

tasteful plan prerequisites. Inside some geographic industry 

areas these structures are likewise called Pre-Engineered 

Metal Buildings. By and large, the essential outlining design 

of a pre-designed building is a get together of I-molded 

individuals, frequently referred as I bar. In PEB, I segment 

radiates utilized are normally framed by welding together 

steel plates to type of I area. I area radiates are then field-

collected (for example darted associations) with structure the 

whole casing of the pre-designed building. Cold framed Z 

and C-molded individuals might be utilized as optional 

underlying components to attach and uphold the outside 

cladding. Roll-shaped profiled steel sheet, wood, tensioned 

texture, precast cement, workmanship block, glass shade 

divider or different materials might be utilized for the outer 

cladding of the structure. 

To precisely plan a pre-designed building, engineers 

consider the unmistakable range between bearing focuses, 

straight dividing, rooftop incline, live loads, dead loads, 

security loads, wind inspire, redirection rules, interior crane 

framework and most extreme reasonable size and weight of 

created individuals. By and large, pre-designed building 

producers have created pre-determined tables for various 

underlying components to permit creators to choose the most 

proficient I radiates size for their tasks. 

In pre-designed building idea the total planning is done at the 

industrial facility and the structure parts are brought to the 

site in CKD (Completely knock down condition). These 

parts are then fixed/jointed at the site and raised with the 

assistance of cranes. The pre-designed building calls for 

extremely quick development of structures and with great 

tasteful looks and quality development. Pre-designed 

Buildings can be utilized broadly for development of modern 

and private structures. The structures can be multi-storied (4-

6 stories). These structures are reasonable to different natural 

dangers. [1] discussed about a disclosure which is made 

regarding a driving alert system which is designed in the 

form of a neck cushion which has the capability to sense the 
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posture of the driver’s neck position so as to identify whether 

the driver is alert and if he is dozing of. 

 
Pre-engineered Building 

II. LITERATURE REVIEW 

Vrushali Bahadure, Prof. R.V. R.K. Prasad, (2013) 

“Camparision between Design And Analysis Of Various 

Configuration Of Industrial Sheds” 
Shows correlation between different arrangements of 

mechanical shed. There are different kinds of mechanical 

sheds. However, here we analyze the different arrangements 

of modern sheds, for example, hot moved steel shed, for 

example, shed utilizing Howe bracket, A-type, entryway 

support and so forth. This paper will gives us the reasonable 

setup of modern shed by making and looking at plan and 

examination of different designs of mechanical sheds. Plan 

of modern shed, by utilizing STAAD-Pro 2007 which gives 

results rapidly and precisely. 

Pradeep V, Papa Rao G, (2014) “Comparative Study of 

Pre Engineered and Conventional Industrial Building” 

Viably passes on that PEB structures can be effectively 

planned by basic plan strategies as per nation guidelines. 

Low weight adaptable casings of PEB offer higher protection 

from quake loads. PEB rooftop structure is practically 26% 

lighter than Conventional Steel Building. In optional 

individuals, light weight "Z" purlins are utilized for PEB 

structure, though heavier hot-moved segments are utilized 

for CSB. Backing responses for PEB are lesser than CSB 

according to investigation. Light weight establishment can be 

embraced for PEB which prompts effortlessness in plan and 

decrease in cost of development of establishment. Weighty 

establishment will be required for CSB structure. PEB 

building cost is 30% lesser than the expense of CSB 

structure. 

Jatin D. Thakar, Prof. P.G. Patel, (2013) “Comparative 

Study of Pre-Engineered Steel Structure By Varying 

Width of Structure” 
Pre-Engineered product place of 25m , 30m, and 40m width 

and 6m Eave Height have been dissected and Designed by 

utilizing Staad Pro.2007 to comprehend the conduct of Pre – 

Engineered structure and to check in which case it 

accomplish the economy in steel amount by shifting inlet 

dispersing as 4.5m, 5.5m, 6.5m, &7.5m. Configuration is 

done dependent on IS: 800. Yield worry of steel is expected 

as 540 Mpa in P.E.B product house. Investigation results are 

watched for base response, segment second, crossbeam 

second, relocation at edge, dislodging at mid range. 

Investigation results are likewise looked at for each straight 

dispersing. 

SagarWankhade, Prof. Dr. P. S. Pajgade, (2014) “Review 

Paper on Comparison of Conventional Steel Building & 

Pre-Engineering Building” 
Viably passes on that PEB structures can be handily planned 

by straightforward plan methodology as per nation norms. 

Considering the investigation, it tends to be reasoned that 

PEB structures are more favorable than CSB structures 

regarding cost adequacy, quality control speed in 

development and effortlessness in erection. The paper 

likewise gives basic and efficient thoughts on starter plan 

ideas of PEBs. The idea portrayed is useful in understanding 

the plan technique of PEB idea. Pre-Engineered Building is 

more prudent as contrast with Conventional steel building on 

account of the utilization of tightened area in pre-designed 

structure amount of steel is diminish. Pre-built steel 

structures building offers minimal effort, quality, solidness, 

plan adaptability, versatility and recyclability. 

C. M. Meera, (2013) “Pre-Engineered Building Design of 

An Industrial Warehouse” 
Pre-Engineered Building (PEB) idea is another origination of 

single story mechanical structure development. This system 

is adaptable not just because of its quality pre-planning and 

construction, yet additionally because of its light weight and 

practical development. The idea incorporates the procedure 

of giving the most ideal area as indicated by the ideal 

necessity. This idea has numerous favorable circumstances 

over the Conventional Steel Building (CSB) idea of 

structures with rooftop bracket. 

III. METHODOLOGY 

Length or span of a structure 

The length of the PEB structure is 102m that having 17 

column in 1st row and 17 column in 2nd row. The center to 

center spacing of the column is 6 m. this all requirement are 

given by the client.  

Width of the structure 

The overall width of the structure is 28.8 m as per the land 

available. The crown is available at the mid span of the 

structure and the height of the crown is 7.5 m from the base. 

The slope provided to the rafter is 1/10 and the spacing 

providing to the battens is 1.19 m. the batten is 

interconnected with the rafter. For PEB structure, the rafter 

is provided that is made up of tapered I section whose 

dimension is as follows. 

Tapered I section for column 
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1. Depth of section at start Node:- 0.8m 

2. Thickness of Web:- 0.006m 

3. Depth of section at end node:- 0.5m 

4. Width of top flange:- 0.180m  

5. Thickness of top flange:- 0.01m 

The battens are provided to the structure is considered as 

ISMB 150. This batten section is considered as Z type 

section so that this section is chosen. 

 
Schematic diagram of Tapered I Section 

For PEB-2 structure the rafter are placed with the different 

dimension that is shown in following manner. 

Rafter 1 dimension 

1. Depth of section at start Node:- 0.8m 

2. Thickness of Web:- 0.006m 

3. Depth of section at end node:- 0.4m 

4. Width of top flange:- 0.150m  

5. Thickness of top flange:- 0.008m 

Rafter 2 Dimension 

1. Depth of section at start Node:- 0.4m 

2. Thickness of Web:- 0.006m 

3. Depth of section at end node:- 0.4m 

4. Width of top flange:- 0.180m  

5. Thickness of top flange:- 0.010m 

For conventional building the rafter Dimension is as follows. 

Property Value 

Name ISA 90 x 90 x 12 

Weight 16.2 kg/m 

Surface area 0.351 m2/m 

 

 
Schematic diagram of Angle section 

 

Purlin Sizes  

a. Conventional Building 

In the conventional building, the channel section is used 

whose properties is given below. 

 

 

 

 

PROPERTY VALUE 

Name ISMC 150 

Common Name 
Indian Standard Medium Weight 

Channel 150 

Weight per Meter 

(w) 
16.40 Kg/m 

Sectional Area (a) 20.88 cm2 

Depth of Section (h) 150 mm 

Width of Flange (b) 75 mm 

Thickness of Flange 

(tf) 
9.00 mm 

Thickness of Web 

(tw) 
5.40 mm 

Moments of Inertia 

(lxx) 
779.40 cm4 

Moments of Inertia 

(lyy) 
102.30 cm4 

Radius of Gyration 

(rxx) 
6.11 cm 

Radius of Gyration 

(ryy) 
2.21 cm 

Centre of Gravity 

(Cyy) 
2.22 mm 

Modulus of Section 

(Zxx) 
103.90 cm3 

Modulus of Section 

(Zyy) 
19.40 cm3 

Radius at Root (r1) 10.00 mm 

Radius at Toe (r2) 5.00 mm 

Slope of Flange (D) 96.00 degrees 

Connection (h1) 106.70 mm 
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PROPERTY VALUE 

Connection (h2) 21.70 mm 

Connection (b1) 34.80 mm 

Connection (c) 6.90 mm 

Connection (g) 40 mm 

Connection (gl min) 55 mm 

Max Size of Flange 

Rivet 
25.00 mm 

 

 
Schematic diagram of Channel Section 

b. For Pre-engineered building 

PROPERT

Y 

VALUE 

Name ISMB 150 

Common Name 
Indian Standard Medium Weight 

Beam 150 

Weight per Meter 

(w) 
14.90 Kg/m 

Sectional Area (a) 19.00 cm2 

Depth of Section (h) 150 mm 

Width of Flange (b) 80 mm 

Thickness of Flange 

(tf) 
7.60 mm 

Thickness of Web 

(tw) 
4.80 mm 

Moment of Inertia 

(lxx) 
726.40 cm4 

Moment of Inertia 

(lyy) 
52.60 cm4 

Radius of Gyration 

(rxx) 
6.18 cm 

Radius of Gyration 

(ryy) 
1.66 cm 

Modulus of Section 

(Zxx) 
96.90 cm3 

Modulus of Section 

(Zyy) 
13.10 cm3 

Radius at Root (r1) 9.00 mm 

Radius at Toe (r2) 4.50 mm 

Slope of Flange (D) 98.00 degrees 

Connection (h1) 113.90 mm 

Connection (h2) 18.05 mm 

Connection (b1) 37.60 mm 

Connection (c) 3.90 mm 

Connection (g) 40 mm 

Connection (gl min) 55 mm 

Max Size of Flange 

Rivet 
12 mm 

 

 
Schematic Diagram of Z channel Section  

IV. RESULT AND DISCUSSION 

Nodal Displacement 

There are about 514 nodes are formed for conventional 

structure, PEB-1 structure and PEB-2 structure. After the 

analysis of this 3 structure the nodal displacement data is 
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formed. The maximum nodal displacement due to the 

application of Live load, dead load and wind load are 

calculated by the software and the comparative data is taken 

out by the software that is shown below. [8] discussed about 

a disclosure which is made regarding an apparatus to identify 

any toxic material contaminating into any drinkable liquid 

consumed by the humans or animals. A drop of any form of 

liquid can be taken and can be dripped onto the sensor of the 

keychain so as to identify whether the liquid has any 

unwanted formulation which is not safe to consume. 

Comparative nodal displacement of the structure 

Nodal Displacement 

  Max X Max Y Max Z Min X  Min Y  Min Z 

Conventional  31.6 31.118 0.634 0.376 2.639 0.634 

PEB 1 16.19 9.248 0.623 0.274 1.942 0.627 

PEB 2 1.578 4.478 0.616 0.153 0.503 0.616 

 

 
Comparative Nodal Displacement of the structure 

The above graph is plotted in between Displacement 

direction and displacement. The values that are taken from 

the analysis is the maximum value and the minimum values. 

There is comparison between conventional structure, PEB-1 

structure and the PEb-2 structure and it is found that in 

conventional structure the nodal displacement is maximum 

up to 31.6 mm as compared to the other two structures. In 

the safer zone, PEB-2 structure is available whose 

displacement is 1.578 mm that is negligible as compare to 

the conventional structure. 

Beam Displacement 

Beam is the basic part of the structure. The tension and the 

compression of the structure to the structure is occurred in 

the beam section. All the battens are placed on the beam. 

The rafter plays the important role of the beam that is 

inclined with the angle of 5.96˚. at the rafter with the spacing 
of 1.2m battens are provided. The loadings are applied to the 

rafter and the displacement is checked. There are about 68 

beams are provided to the structure which is equally spaced 

and placed on the column of the structure. The maximum 

beam displacement of the structure is calculated and the 

comparative analysis between the tree structure is made that 

is shown below.  

Comparative beam displacement of the structure 

Beam Displacement 

  Max X Max Y Max Z Min X  Min Y  Min Z 

Conventional  31.821 31.546 0.676 0.378 2.639 0.676 

PEB 1 14.314 12.875 0.498 0.451 1.946 0.457 

PEB 2 1.581 4.47 0.296 0.541 0.982 0.297 

 
Comparative Beam Displacement of the structure 

The above graph is plotted between displacement direction 

vs. displacement. In this graph it is shows that at the same 

loading on the structure, the behavior of the structure is 

being plotted. In this graph the conventional structure gives 

maximum displacement as compare to the other structure. 

PEB 2 structure gives less displacement. About 68 beams are 

provided and these values are taken as a maximum 

displacement of the structure. Sometimes after the analysis of 

the structure the error to be found out. The message is shown 

like that “Density not provided, self-weight not to be 

consider of the beam.” Then this message to be sort out by 

giving material parameter i.e. constants – material – steel – 

all. Then after the error to sort out and the displacement 

result to be given by the software. 

Axial Force 

[3] discussed about a disclosure which is made regarding a 

gear blocking gear cover for the four wheeler vehicle where 

the protective cover has been with touch sensors and 

biometric sensors. Here in case of theft even if the car is 

started without a key the gear system is locked using 

biometric locks which can read the palm of the user to 

unlock the gear system thus protecting the vehicle against 

any form of theft. This device can be attached to any type of 

four wheeler vehicle. 

comparative axial force of the structure 

Axial Force 

  Max Min 

Conventional  465.469 -492.08 

PEB 1 372.982 -248.74 

PEB 2 141.22 -55.164 
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Comparative maximum and minimum Axial Force for 

structure 

In this graph the maximum and minimum axial force value to 

be placed for conventional structure, PEb-1 structure and 

PEB -2 structures. [7] discussed about a disclosure which is 

made regarding a wallet safety where a locking system is 

designed along with an automatic credit –debit card eject 

system. The wallet is provided with a screen display to select 

the card and to provide finger print authentication to access 

the wallet and to select the card which needs to be ejected 

out of the wallet for usage.  

Weight of the structure  

a. Conventional Structure 

Section 
 Total Length 

(m) 
Weight (Kg) 

ST  ISA90X90X12 1303.72 20629.29 

LD  ISA65X65X10 1829.61 34396.89 

ST  ISMC150 2835.01 47302.28 

Total 102328.449 

b. Pre-engineered-1 building 

Section 
 Total Length 

(m) 
Weight (Kg) 

Tapered 737.21 41463.168 

ST ISMB 150 2753.99 41204.614 

Total 82667.782 

 

 c. Pre-engineered -2 Building 

Section 
 Total Length 

(m) 
Weight (Kg) 

Tapered for column 204 11472 

Tapered -1  330.48 18578.320 

Tapered-2 159.12 8948.908 

ST ISMB 150 2753.99 41204.614 

Total 80203.842 Kg 

V. CONCLUSION 

1. The failure member of the structure is replaced by the new 

member for the particular section of the structure. In which 

all the loading condition should satisfies by this member and 

pass the design process. 

2. The member of the structure is checked in various 

condition such as deflection, shear and bending of the 

structure. 

3. The PEB-2 structure is satisfied the nodal displacement as 

compared to the conventional structure which has vey less 

displacement in the nodes of the structure. 

4. The beam displacement values is goes on decreasing in 

PEB-2 structure as compare to the conventional structure and 

PEB-1 structure due to which the PEB-2 structure is getting 

stable as compare to the other one. 

5. The bending moment and the axial force in the structure is 

created after the application of the load is minimum in PEB-

2 structure as compare to the other structure. 

6. The shear force value is increased in the PEB-2 structure 

which shows the flexibility of the structure as compare to the 

other structure. 
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